46      ELEMENTS OF ELECTRICAL ENGINEERING

EXAMPLES

45 In a three-phase long-distance transmission line, the vol-
tage between lines at the receiving end shall be 5000 at no load,
5500 at full load of 44 amp. power component, and propor-
tional at intermediary values of the power component of the
current; that is, the voltage at the receiving end shall increase
proportional to the load. At three-quarters load the current
shall be in phase with the e.m.f. at the receiving end. The
generator excitation, however, and thus the (nominal) generated

19.__Vector diagram of e.m.f. and current in transmission line.    Cur-
rent leading.

e.m.f. of the generator shall be maintained constant at all loads,
and the voltage regulation effected by producing lagging or
leading currents with a synchronous motor in the receiving cir-
cuit. The line has a resistance TI = 7.6 ohms and a reactance
Xi = 4.35 ohms per wire, the generator is star connected, the
resistance per circuit being r2 = 0.71, and the (synchronous)
reactance is x2 = 25 ohms. What must be the wattless or re-
active component of the current, and therefore the total current
and its phase relation at no load, one-quarter load, one-half load,
three-quarters load, and full load, and what will be the terminal
voltage of the generator under these conditions?

The total resistance of the line and generator is r = TI + r2
= 8.31 ohms; the total reactance, x = Xi + a;2 = 29.35 ohms.

Let, in the polar diagram, Pig. 19 or 20, OE = E represent
the voltage at the receiving end of the line, 01\ == Ii the power
component of the current corresponding to the load, in phase
with OE, and OJ2 =Jg the reactive component of the current
in quadrature with OE, shown leading in Fig. 19, lagging in Fig.
20.

We then have total current I = Ol.